A novel receptor activator of NF-kappaB (RANK) cytoplasmic motif plays an essential role in osteoclastogenesis by committing macrophages to the osteoclast lineage.
Receptor activator of NF-kappaB (RANK) ligand (RANKL) and its receptor RANK play an essential role in osteoclastogenesis and osteoclast function by activating several signaling pathways. However, several lines of evidence suggest that RANK also transmits an unidentified signaling pathway(s) essential for osteoclastogenesis. To identify the novel pathway(s), we carried out a detailed structure/function study of the RANK cytoplasmic domain. A series of studies using numerous deletion/point mutants elucidated a specific 4-amino acid motif (535IVVY538) essential for osteoclastogenesis. This novel motif plays a crucial role in committing macrophages to the osteoclast lineage but is not implicated in osteoclast function or survival. Moreover, this motif does not activate the known RANK signaling pathways, indicating that it initiates a novel pathway(s). The identification of the novel motif not only provides critical insight into RANK signaling in osteoclastogenesis, but more importantly, the RANK motif and its downstream signaling pathways may represent specific therapeutic targets for various bone diseases, including postmenopausal osteoporosis.